The scaling of MOSFETs in integrated circuits is reaching the stage where the granularity of the electric charge and the atomicity of matter start to introduce substantial variation in the characteristics of the individual devices and has to be included in the process/device simulations. The variation in number and position of dopant atoms in the active region of the decanano MOSFETs will make each transistor microscopically different, and introduces significant variations in the device characteristics. At the same time the, thickness of the gate oxide becomes equivalent to several atomic layers with a typical interface roughness of the order of 1-2 atomic layers. This will introduce more than 50% variation in the oxide thickness within an individual transistor and will make the transistors microscopically different in terms of oxide thickness pattern as well. The trappinddetrapping of individual charges at the interface also will have a dramatic effect on the current in such devices.
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The statistical variations in the decanano devices shift the paradigm of the numerical device simulations. It is no longer sufficient to simulate a single device with continuous doping distribution, uniform oxide thickness and unified dimensions to represent one macroscopic design 
